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SPECIFICATION 



1 . Title of the Invention 

y-Globulin preparation 

2 Claims 

(1) A heat treated y-globulin preparation. 

(2) y-Globulin preparation according to claim 1 subjected to heat treatment in the 
presence of a stabilizing agent. 

(3) y-Globulin preparation according to claim 2 wherein said stabilizing agent is at 
least one [compound] selected from monosaccharides, disaccharides, and sugar alcohols. 

(4) y-Globulin preparation according to claim 1 wherein heat treatment is carried out 
at60°Cfor 10 hours. 

(5) y-Globulin preparation according to claim 1 wherein an auxiliary stabilizing agent 
consisting of at least one [compound] selected from neutral amino acids, neutral salts, 
C3-10 organic carboxylic acid salts, and surfactants is added in addition to said 
stabilizing agent. 

3 Detailed Description of the Invention 

(Field of Industrial Utilization) 
The present invention relates to a heat treated y-globulin preparation. 
More specifically, it relates to stabilized y-globulin that when subjected to low 
temperature sterilization (60°C, 10 hours), optionally in the presence of an added 
stabilizing agent, exhibits no increase in polymer [content] or rise in anticompliment 
activity. 

(Prior Art) 

Immunoglobulins, which are a class of serum proteins, and particularly y-globulin 
preparations containing mostly IgG, have been widely used to date for preventing and 
treating infectious diseases of various kinds, but are not without drawbacks, such as 
lacking thermal stability, and containing a wide range of antibodies to multiple viruses 
and bacteria, for which reason such preparations are commonly sterilized by filtration. 
However, when y-globulin is obtained from serum protein fractions, there exists a 
possibility that extremely small foreign viruses, such as hepatitis viruses or the AIDS 
virus, can pass through filter pores, so that it cannot be 100% certain that the y-globulin is 
free of [such viruses]. 

For vaccines, which are also serum proteins, a method of heating to 60°C -120°C 
in the presence of a stabilizing agent has been used in the past with successful results. 
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(Problem the Invention Attempts to Solve) 
It is an object of the present invention to provide a y-globulin preparation in 
which foreign viruses of concern have been deactivated. 

* (Means for Solving the Problem) 

As a result of extensive research, the inventors discovered an excellent method for 
deactivating foreign viruses in y-globulin, preferably aqueous solutions thereof, the 
foreign virus deactivation method consisting of heat treatment conducted at 60°C for 10 
hours; and that addition of at least one [compound] selected from monosaccharides, 
disaccharides, and sugar alcohols markedly increases the thermal stability to heat 
treatment of y-globulin; it was further discovered that the presence of an auxiliary 
stabilizing agent consisting of at least one [compound] selected from neutral amino acids, 
neutral salts, organic carboxylic acid salts, and surfactants in addition to the 
aforementioned stabilizing agent further increases the thermal stability to heat treatment 
of y-globulin, which discoveries led to the present invention. 

Additionally, according to the preparation of the invention, y-globulin can be 
obtained in isolated monomer form through heat treatment. 

Specifically, the invention relates to a heat treated y-globulin preparation. 

In the present invention, y-globulin is preferably subjected to heat treatment in the 
form of an aqueous solution containing it. The y-globulin aqueous solution may consist 
of y-globulin aqueous solution at any stage ranging from an unpurified aqueous solution 
to a purified aqueous solution containing y-globulin; aqueous solution in a partially 
purified or purified stage is advantageous for heat treatment. Protein (y-globulin) content 
of the solution is preferably 0.1 -30% (w/v). Solution pH is typically from 4.5 to 10, 
preferably adjusted to pH 6 -8 with a buffering agent. 

As regards stabilizing agents for addition to the y-globulin aqueous solution 
herein, nonlimiting examples are monosaccharides such as glucose, rnannose, galactose, 
and fructose; disaccharides such as sucrose, maltose, and lactose; and sugar alcohols such 
as mannitol, sorbitol, and xylitol. Additive amounts of stabilizer range from 10 to 100 g 
per 100 mL of y-globulin aqueous solution. 

As regards auxiliary stabilizing agents for use herein, examples are neutral salts 
such as sodium chloride, potassium chloride, magnesium chloride, and other such halide 
salts of alkali metals or alkaline earth metals, additive amounts thereof being from 0.1 to 
10 g per 100 mL of y-globulin aqueous solution. 
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Exemplary neutral amino acids include glycine, alanine, valine, leucine, and 
isoleucine, additive amounts thereof being from 0.1 to 20 g per 100 mL of y-globulin 
aqueous solution. 

Organic carboxylic acid refers herein to those having a hydrocarbon radical 
substituted with the carboxyl group; the hydrocarbons may be either saturated or 
unsaturated, and of either chain (straight chain or branched) or cyclic configuration. 
Exemplary hydrocarbon radicals are alkyl and aryl (e.g. phenyl). More than one carboxyl 
moiety may be present in the organic carboxylic acid [molecule], but one or two is 
preferred. The organic carboxylic acid may also have a hydroxyl substituent. Organic 
carboxylic acid salts may be selected from among any of the physiologically acceptable 
salts; preferred are alkali metal salts (e.g. sodium, potassium etc.) and alkaline earth metal 
salts (e.g. calcium etc.), with sodium and potassium being especially preferred. 

Specific examples of organic carboxylic acid salts include physiologically 
acceptable salts, preferably alkali metal salts (sodium, potassium), of propanoic acid, 
butanoic acid, pentanoic acid, capric acid, caproic acid, malonic acid, succinic acid, 
glutaric acid, adipic acid, citric acid, mandelic acid, and the like. 

The organic acid will preferably have a carbon number of about 3-15. 

Additive amounts of organic carboxylic acid salts range from 1 to 30 g per 100 
mL of y-globulin aqueous solution. 

Exemplary surfactants include alkyl phenyl polyoxyethylene (e.g. TRITON (R) 
and NONIDET(R)) and other such nonionics; bile acid salts (e.g. sodium taurocholate) 
and other such anionics; benzalkonium chloride and other cationics; propylene oxide low 
molecular weight polymers and other polyhydric alcohols having surfactant activity (e.g. 
PLURONIC (R)), and so on. Additive amounts thereof range from 0.002 to 0.05 g per 
100 mL of y-globulin aqueous solution. 

Heat treatment is conducted at a temperature and duration sufficient to deactivate 
any foreign viruses, for example, 50°C to 130°C, preferably about 60°C, for 25 minutes 
to 20 hours, preferably 10 hours. 

To investigate the thermal effects of the invention, the thermal effects on 
infectiousness of viruses of various kinds possibly present in y-globulin preparations were 
tested. For the experiments, y-globulin specimens were contaminated with smallpox 
virus, mumps virus, measles virus, vesicular stomatitis virus, chitangunya [sic; 
chikungunya?] virus, polio virus, cotasackie [sic; coxackie?] virus, and echovirus, 
subjected to heat treatment at 60°C for 10 hours, and the infectiousness of the virus 
remaining after time measured; regardless of whether or not a stabilizing was added after 
10 hours, infectiousness was completely eliminated. This result suggests that heat 
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treatment conducted in accordance with the invention will deactivate infectiousness of 
viruses other than those used here as well. 

[y-Globulin preparations subjected to] heat treatment according to the invention 
were [examined as to] appearance and qualities, as well as quantitative determination of 
polymer [content], measurement of anticompliment activity, measurement of measles 
antibody activity, and acute toxicity tests, which showed that the y-globulin preparations 
were medically highly safe and effective. 

Preparations are typically provided in solution form; where highly purified y- 
globulin is used as starting material, the solution can be used as-prepared, or where a 
crude product is used, the solution can be treated according to purification techniques 
known in the art, and optionally to dialysis or sterile filtration, and aliquoted into 
packaged units containing from 500 to 10,000 mg of y-globulin. No particular method of 
storage is required provided that high temperature is avoided, but preparations will 
preferably be stored at 30°C or below, or optionally lyophilized. 

The treated y-globulin, either as-prepared or purified using known techniques, can 
be administered in a form diluted or dissolved in distilled water for injection. The 
administered amount for an adult is typically 500 -3000 mg amount, per dose as y- 
globulin, and for a child a 250 -1500 mg amount, per dose as y-globulin. 
Test Methods: 

Since turbidity would be a problem, appearance was evaluated by measuring 
absorbance at O.D. 600 nm. 

Polymer content was analyzed using high performance liquid chromatography. 

Anticompliment activity was measured according to the method of Kabat and 
Meyer (Experimental Immunochemistry), 225, (1961) and the method of Nishioka and 
Okada (Meneki no Seikagaku, 103, (1971) Kyoritsu Shuppan). Specifically, the decrease 
in units with addition of 100 units of complement to a specimen was measured, and the 
decrease in units was designated as the anticompliment activity. 

Measles antibody activity was measured by the hemagglutination inhibition test, 
and is expressed in International Units (IU/150 mg). 

Example 1 

A test was performed to verify the stabilizing action provided by the invention. 
For the test, y-globulin with approximately 30% polymer content was prepared to 5% 
concentration. After adding [one of] several stabilizing agents (additive amounts are 
given in the table), specimens were heat treated at 60°C for 10 hours, followed by 
measurement of solution turbidity (O.D. 600 nm), polymer quantitative analysis, and 
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anticompliment activity measurement. Results showed increased stability of y-globulin 
to heat treatment with addition of a stabilizing agent (Table 1). 

A drop in polymer, particularly dimer, [content] was noted. 

Example 2 

Solutions of y-globulin with approximately 20% polymer content containing 
glucose added in varying concentration and prepared to 5% y-globulin concentration were 
heat treated at 60°C, followed by measurement over time of O.D. 600 nm, polymer 
quantitative analysis, and anticompliment activity measurement. 

Systems containing added glucose showed higher y-globulin stability with 
increasing amounts [of glucose]. A system containing 100 g glucose did not cloud when 
subjected to heat treatment at 60°C for 10 hours, and no drop in measles antibody activity 
was observed. Dimer content dropped to a mere 10%, and anticompliment activity 
declined by 19 units (Table 2). 

Example 3 

Adding a glucose stabilizing agent and an auxiliary stabilizing agent consisting of 
a neutral amino acid (glycine), neutral salt (sodium chloride), organic carboxylic acid salt 
(sodium citrate) or surfactant (PLURONIC(R) F68), stability of y-globulin with heat 
treatment at 60°C was evaluated. As in Example 1, tests were conducted with y-globulin 
solution containing about 15% polymer. 

Systems containing 75 g added glucose per 100 mL of y-globulin aqueous 
solution and, as an auxiliary stabilizing agent, sodium chloride 5.8%, glycine 5%, sodium 
citrate 10%, PLURONIC F68 0.01%, and sodium chloride 5.8% + PLURONIC F68 
0.01% were subjected to heat treatment at 60°C. Results are given in Table 3. Addition 
of an auxiliary stabilizing agent afforded further reductions in polymer content and 
anticompliment activity. 

Example 4 

Acute toxicity test were conducted by way of safety tests. 

Samples A, B, C, D, E, and F subjected to heat treatment at 60°C, 10 hours per 
Example 3 were thoroughly dialyzed with sterile physiological saline, and administered 
to mice through the coccygeal vein in total amounts of 0.5 mL and 1.0 mL per animal. 
The animals were observed for 7 days; no abnormalities were noted. 
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Table 1 



Stabilizer 


Amount 


O.D. 600 nm 


Polymer (%) 


Anticomplimen 
t activity (units) 


Dimer 


Polymer 


control 


(before 
heating) 


0.024 


33 


2 


54 


glucose 


50 


0.010 


15 


2 


38 


sucrose 


50 


0.012 


13 


2 


36 " 


mannitol 


20 


0.017 


17 


2 


42 


* 1 : amount (g) per 100 mL of 5 w/v% y-globulin solution. 
*2: not measurable 

Table 2 


Added glucose 
amount (g) 


O.D. 600 nm 


Polymer (%) 


Anticomplimen 
t activity (units) 


Measles 
antibody 
activity (IU) 


Dimer 


Polymer 


control (before 
heating) 


0.024 


22 


3 


54 


42 


25 


0.040 


15 


30 


>50 


<10.5 


50 


0.010 


13 


3 


36 


21 


75 


0.004 


12 


2 


28 


40. 


100 


0.004 


10 


2 


19 


40 



* 1 : not measurable 



Table 3 



Auxiliary 


Amount (g) 


. O.D. 600 


Polymer (%) 


Anticomplimen 


Measles 
antibody 
activity 
(IU) 


stabilizer 




nm 


Dimer 


Polymer 


t activity (units) 


control 


(before 
heating) 


0.004 


15 


2 


44 


42 


none 




0.004 


8 


1 


28 


40 


sodium chloride 


5.8 


0.004 


5 


1 


18 


42 


glycine 


5 


0.006 


8 


2 


25 


45 


sodium citrate 


10 


0.004 


8 


1 


24 


38 


PLURONIC F68 


0.01 


0.004 


6 


1 


13 


40 


sodium citrate + 


5.8 


0.004 


6 


1 


12 


41 


PLURONIC F68 


0.01 













Procedural Amendment (voluntary) 
Aug. 1, 1985 
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To the Patent Office Commissioner 

1. Designation of Case 

Patent Application 60- 1 04679 

2. Title of the Invention 

y-Globulin preparation 

3. Amendant 

Relationship to case Applicant 
THE GREEN CROSS CORP. 

4. Agent 

TAKASHIMA Hajime, Patent Attorney 

5. Object of amendment(s) 

Detailed Description of the Invention in the Specification 
7. Description of amendment(s) 

(1) On p. 9 V line 8 of the Specification, "500 -3000" is corrected to "2500 -3000". 

(2) On p. 9, line 9 ? "250 -1500 mg amount " is corrected to "100-150 mg/kg body 
weight". 

(3) On p. 12, line 1, "PLURONIC F68" is corrected to "PLURONIC(R) F68". 

(4) On p. 12, line 2, "PLURONIC F68" is corrected to "PLURONIC(R) F68". 

(5) On. pp. 13 -14, Table 3 

PLURONIC F68 
sodium citrate + 
PLURONIC F68 



is corrected to 
PLURONIC (R) 

F68 

sodium citrate + 
PLURONIC (R) 
F68 



8 



® a * ® n i* ff (j p) ©^sniEa^Ba 
@ ^ 63 4# I* <k Wl ( a) 0H61 - 194035 

©Int. CI/ aWCT /frtfiS*^ ®£Bfl SBlD61^( 1986) 8^289 

A 61 K 39/395 8214-4C 

Si ©60-104679 
®th KB PS60( 1985) 2^218 
@4$ SH PS60- 33335<7>#« 

@» §B * ¥ « ft ft+m^rt2-14-1606^ 

@£ !H ^ A & 0 £ ^m^4#JS3Ta601«32 
@& M ^ ± « A 3 tt^m=^5-18 ^✓v«0&2!5 

@m ik a u-m *Km^E^»6iTai5S%coi 

@ft i A fir - 



9i *a m 

i . Jfe'PKDfcT* 
r - ^ a r «; vsijh 

fa «t r * i* ^ si * © £ a sr < i » * i e % © a* jpj . 

«) Jrofifc&a*** 6 or. l o i*Mte$lT& 4 

£{fcfl£iSS/jn1- 4 ttlf Iff $0 80 31! ®3{ 
«. 



—237— 



AcHt 4. 

^sffcfl^asanu* ( 6 0 x . ioitM) 

K 6 ft earn* ijiMftffi0.hJl*2S» 

»»s<DKft*a; < it^««(DSA 

r -^ayg V* G 0 £ £ ft 4 « £ c 

4 XO^«*>^n/xii7^;u^-7L J tiaiat*4C 
4 C ±11 1 0 0 H5Et4 CittTft 

Ho»«Ti:6 ot/itai 2 0 x iztni&t in 



( £ W »< W ifc L J: o ttiUM*] 

* & <b * n & t - ? a? t} xajffi^ttttrici 
trail * * ^ofg] 

ffi L < 11* 0*i$fttzfl LT, 
x<&*g{t;8r&£LT. 6 Or. i o K*fB]<&J!niJ!* 

«tft»^4Cii:J:,Tr - ^ a 7* y y © }* 

0r-^o7''J^lil*{:J|?j8( l/ /;tt > (i! T {j 4 
D ^'^*i8«! 0 0«J I 0-1 0 0 gx 

<fc^*><>A>Z*©7Ju*y 7,1,* 

«> UTtt, »J •> y * 7 5 - y . /< ij y % o 

^ v o-c •> y fcfeiatt. 
r-^ay«;y^j§^| 0 o •! 3*: *) 1-20* 

at* (itttttt* . i2ttov^rnT6 

—238 



?-»raBai;i-i!MfW5(2) 



ep^. * & h a . aoaten$nT«« r -**o 

o/ 1 )^) OtlttO. 1-3 OH («/v> © t> © ft 

- i o t**k #* o< i* as ttii a/act t 

r - ^oy»; can* **i*££<fc 

tt7/U3-/b^LT 
tt y a v h . y /t, fc" v h . * *> >7 v « ^ ifi 

$*tTl'TU^ 4 *fW*/i'*y&£C*?tf*Jfl 

vt&. 7oyjj, 3"9& > ?$u9A,fji, t tr 

^A^^ttKOtti It^Sfttl, 3-1512 
OCT * . 

*»iffl 0 0 • I ^ /c *) 1-3 0|T*4, 



i x -/ ► fiUffiU ( Honidet* ) ) <D <fc -5 
*IM * xtt«. ISH-tttt (Wilft h ij * ^ 

0 a 3 7 - M ©±?ttTi*yttfl % X^n* 

ttffitf (Plurooic* ) F 6 8 ) A. 
fOiS&DftH. r - ^ a y J l o 0-iS 

*9 0. 002-0. 05* Lt*. 

jjo»*aat*. * *x**m<tT 

*&l&&*&mMrr xtf J: < . £ * s 0 r - 

1 3 0 r . *f*t<tttf»6 0rtCT2 5#-2 0 

«*tttt, r -✓or* yKHcHflf* < *ju. 

«tttt«84JH±LT <> AH. 

^<fcLT. 50O~300O M M. 'MUttlTtt, 1 
0(C r -^ar«; yHT, 250- 1500.« M J* ft 

riaental I iiunoclieii « Iry ). 225.(1961)) & 
SfBg. fSJKO^tt fftSttD&ft*. 103. B346<i* 
AdS At) ) ©*ttemi;fc. f tttoS. 100 4L(2 

—239 



Mfimarii-uMo^ca) 

* *ao*.» 6 0 x x 1 0 it r«i0&D&&a*frt<. 

ST&tt off 6 a) £ * . 

^^Tteat-fT^ tztk. $*f* Mtar 

tta*fT-»fctt. i3£*ttct*.,T 500-10.000 

a^Ttt^LTtt. Wfi*Htt*.lflf CHE**,* 

X * J* ( R««itf lutin* tioa Inhibition 
test EBS*{fc (I0/150«t)T 

ft«*ifcftn» <«to*tiA*{C9!ie) . 6 or. 



* ft >X ^ /c. L^fc^-f^-fcfcrAM OHt: 
*fc«H3 

x J*ffi?SttJW (r/t'O i v ^« p ( g) 

^iba - AiS/nift* r - f a y ij y 100 
.! S *) 7 5 i iU « (t + h'MASJHiJillll, 



?.!raoani-i:Mo;is(4) 
jdo . r * o - v * f 68 o. o i w ifc jjo <t ta ft: 

t MJ n S. 8Xi7*/uoi v ^ F6B 0. 0 1 M 
*fc<H 4 

KttW3T6 0t, 1 0 1^ AD & Jail* ft L/c 
^yrn^A. B. c. D. e. Ftc^^^CB^n 

















CO 


CO 


CM 




to 


«ra 






is- 












1 


CM 


CM 


CM 


CM 






































<n 


i 










fit 




CO 


M» 


CO 


i— 






co 




















• 


■ 










* 


<M 


CD 


CM 


r- 






o 


o 


o 




© 




o 


o 




<=> 


• 

M 


















o. 
to 


o 
to 


o 

<M 


H3 






























K 










D 


1 






s 






n 


s 












tt 








n 









St 



G 



IS 

« 



K « 

n 





CM 


o 


CM 


to 


oo 






a 
















ss~ 

9E4 


T 


oo 

CM 


OO 


m 

CM 


CM 


n 


CM 




1 


CM 














5 


















1 
















* 




to 




*o 


oo 


OO 


CO 


CO 


• 


> 
















* 
o 




o 
o 




o 
o 


3 


o 
o 


C9 
O 


o 
o 


o 




o 




o 








o 




i 
m 




CO 

in 


«n 


o 


o 
o 


coo 
















CO 
CO 


CO 
CO 


{K 




□ 

n 




-4 

•D 

-h 

A3 

3 




,\r> 
H-*- 


Lu 

-t 
0 
A 


^ 

-SO 

3k 



—240— 



^ fat >rft ie 



<0fc> 



ffiia 6 o^m i a 

B«e 0 10 4 6 7 9* 

r - ^ a y y K« 

3. W2E*T*# 

ft* *st*& ? K «j + * 

fUf T * « 

4. ft S A ©541 

ttffi ^R$IB¥5>T 4 TSS3#IfrV 

6Ql p 

-*-H7 ¥IF*T406* <-jT °* 
Vtt (06) 227- 1156 

tt* #5± (8079) X A -! 

5. MTiE©*ift 

rftftofttt/x&gj off 

6. WEOfjS 

d^t81>9K, *8ff© r 500-3000J * 

r2soo-soooj ctriE** « . 



«Kiaafii-isMo;«5(5) 

9R. » 9 ff <D r 250— 1500«c ft J 

* noo-iso M/kfUtj tciriET*. 

01 H • » 12 H * 35 1 If © rr/i'OA.^ f 68 J 

* rrADiv^* F68J CITE*" * . 
M»H»*i2M. 3& 2 ff 0 rr^oi.^ F68J 

* fr;i/a iy ;» F68J CfTIEr*. 

(5)^*mi3^i4n. * 3 © 
r 



-fjun v 0 F 68 



r^a — v ^ F 68 



rn/aA v ^ F68 



r/vo^y ^ • F 68 



—241 — 



